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pwigrajB reof •ff«i©tis»«2|r eoats^ llii^  soil and wmtrnw l&mm is ciir^ etay ©r 
iaiiri^ t3  ^rslatad tK ikm aftiat@i»iit^  ef & h%i^  pwrsml^ fa &t m^hlm 
soil. &ggmm%ms ®ith«r tlii^ «tfli a mmai^  r^ rtatioii 
lEnirfteea appMeitioa of wt0ai^ (s rvsiiiaas or If' pIoiriiEig «ndor aaiaftl and 
froon ttijasar«»« 1%i« f^ »ooat troad to iiiof^ Mse  ^"ihet f«^g« mermgm and 
dooroaao m.(emmgm of iai^ rtiUod oropa ia saegr mgptmltmml mrmtm Jttstifies 
its i*«a,3Li'i»iti^  at least tlio steai^ i^iat of soil and mitar eimaannft-
tic  ^a»d Mgb r^of} 7l<^d«» f^ nrtfoamonty tbo satia£aote£7 &pmm%i.om of 
pxaetiooa -as dfaiiMt.ga, oootimrii^  aad torraeing aro. elosoly rolatod 
to tl^ o Miettnt aad staMM r^ of .soil a r^< t^««« 
?Jb# j^ ucposo of tiiis was to eolloot iafox t^ioii ©a tfao degro® 
.of stabili^  of soil m&dmr diffareat orop rotations tim.% 
vmpm as-f^ lilislMid ia 1941 Bolioda* silt '%mm. at 41l»ia, tmm» tiba 
rosolts to bo prasaatod will mhm tita asad for and i«portiti<sa of iai^ mdi^  
frassaa a  ^l«^«uiMi mm^m :rsgalar3y tm tlia ro-^ tion if £liin»xml>l« air aad. 
ivaiNitr r^ y&tionsMps ara to tMi aeitttaiasd ifti^  ara ooadteoivo to &p%Smm 
hlLm%0g%ml aotiiril^ , bi^  orop :rialdSg> ada(|iia<tu» ^ i^aaga and soil maM 
wator @@Hasar«mtioB, 
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tlie f<»xwitS.€M «Nf :S^3. «r# ii^ l^lbi&ti<@ai t® i^i« problem* -
 ^ia^aai© i^  mm ftoeti^ tag 
pftwpii aitk-«i soiJl p9a«iM.#* #»isii 
m.% m- 8t^ ©t3|r @@3i^ tdU»iifi 
msm 1  ^mm wmmm- .fxit# mmmmt %hm t^ iUatttie tlj»ti* 
%m wmm^^Wy ft»t iMsit &e ta i^ el« 
p?'@«Nki9is mt a^ r^a '^fe* is It- iM w«21 le^ws- 'Mutt I^ aiis&imb 
8wd« la ..^ NWMrsl WBII. Qa •^m m^mt 
iamA tfete mt wmy %« i^ffvrsat la .x%gl€  ^
-«x  ^ iiff«]f«a.t w i^ -H». tern hmm oadeir 
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tJal»r It 1® ifeew> l^.««d fiwtt tfe® kiad aaid «Mmat ®f oz^aal@ 
mmA ia i^piaie ®©ll©ii» 4» tl» s^ Ul mrm  ^th« 
®r faiwnmb2.it s©i2, tfe® ^Mwatie l^ etor 
mwm .t® fH»»e%l..on.witIb ol^ ar i» 
m&m Si^ rfeiia* fbts 
©eeiuadli^  ^3.t»M.® m ^rntmi iA %Um ftmM 
mmA difficult %m ir»ttla»t© mmA wa t^r 2»te®im%©fy ©©'afitietwi^  
4 smte* €if %n»tic«  ^ litire foperSn t^s i» tbe fi«M aad 
t® mM^$sr "Wsi« ©f dllff®r®at &mp ®ar th# 
®f da:ff«3r®at %pi« of Btttier t® the smt^ m ©r ta0<ir» 
sojrftett #r saai^ lep <»a 8©il. sggr< ;^ti&iu 
tfc« w©rfc mt ^ mmdmg tSp 4,g % 6)f Vfls©a a«  ^ (55) |itertawwiwMa 
«H0  ^ |i).| ioii I#! Wm&mm (Mh M©o i^ff C )^- mMm 
 ^'@03? #f 
Attd Hil«tt (5) steit-ei. tfa« x«te mt. mi 
m'^ ad.m. »b%djrMl9 ia #9 snil the df 
used wmm 4-, i^ ^mm .p®jr •eara# AlfWURft^ :, uy® msA ir»%sfc, 
a»i irlb^Nit wmm ia m tiUUlpiii «I.mj 1mm vm&mt 
f«N»  ^ Ca) 1 i^»  ^ ts m la 
« _  
aggra^M<m Miite irait iA aa t^sr} C )^ in sm .^ 
WStTi& tihltM MMV «Meaat»^ '^ #8,l|iSfl0f "fch® - Of 'Sff^ Pefflfc'test 
(e) lai^ fdr &g^g3m9|^ %«B wtm tmmmd itmm tmemmm t^ ia. fircm oiiier santerials* 
1io@druff C )^ m>3mlm^U»  ^ 1^% (m) Mt3L earafife# l^a r^leyRt 
fw niil^ iep ift,^  stfaea* wi^ c  ^ intiUKliSeM @f -siiOss '"^ 9 &&»w^uiJBiS£ 
or wmmmtiMtl tliitt wm i^mim '&m #x^p»&# 
t@ tki« @f ft. hij^ bmr pijrcma'l.ftjge; i# WRt«i» «to¥].« ei%«lb0 i» 
m&Ht Ce.) tfe® «©il ejpaafe® aa'tepal :trem vls^ a soils .aay "b« 
ivsisteat  ^iitemsijwiy Sii4 ( 4 }  tb® 
l.«ir#l. ®f « .»«1,3. m m T»ml% mf |M?s0piHP%l«« ^apai^ »t' 
 ^mtl mpgmS.® »att®r mjr. INi tmvm «i@a#}7 &s@ieiftte€ vttiK pi«t &re  ^
iiS.«t<^  ^mm& sail prKSf»«rfei«s of tfee virgia 'isoil 
pmtttm* 
]^ «ir f^  Bi3^8«2. (S} «!»%% s^ mtr -i»»9tdte«s vli@a sfplled to 
rmt ©i-^ p# ssifkodly- iN^Kia©# «Eii-#ff mM soil aro®lo», 'tmrnd pmtsetod wilfe 
.resli^ os tmm. mm m%B ep3p« topitfottf s«ns« gzwl& ttot was 
i&mm. ta tteo Italic |^ ir® 'pw&tm%i.mt. a^ iuBt bo^ - :p^ w>ff »3st4 ©rosloa. 
MmOBttlm C22J titet -i^e ndttttoa mf aleyofel^  doecKiipeNsitioii 
pv&^e%m mt ]plft»% m<fNi.i4ikl .tatO' loesslal s^ teoile r«i^ it8 im « »ax^ed 
ia«i*«#s ta i^ « ««t®r a«ill tfeo i»@rm#» ta steMlity 
wmm p}f^^z^{»a»l txi 1^« meimmt mf defNnip«»«itioB procteets ftdd«t. 
Wm0.m C4l in # of 14S CN I^ mplos oolloetSMl fvem 
gmsiiBg mrmrn 'M ^Usst iti^ aift fera»d iBoimsi»f dssixmMo 
ii5©oi«8, of^ wile .awtt-fe®!? »iit«iit a»d 1^  ««wi«d a 4e®PMi«« ia the 
Msiwiirstoa imMot, «itil« mt- imwrnm  ^ ia pmtm wmmltm  ^ ia ismrmtstA 
liispwmiiM. ratios* 
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mi ihm Fi»M 
Aee#3r(Siag -tot ap#®©ri# tt«r@ bad Ibe  ^ a© phosj^ ate or other 
®msmr@ta.l f«rtillwsr tm this Imad pri®r t® 1938. M«® }ma 
ia 1938 at m rat® of fcmr t^ # fwr a®r©. Swmt &l&mr wa# #»9d€4 la tli« 
spi^ ag of 19 ,^ It iia» ast eat tb® saeood jmr «.ni raada a bmmy p!W^« 
Th@ wmm plowed i» tfe® spriag of 1940 asd vmm plwated t© eora. fh© 
w&Tk was «<»rtid tb# follewing sprii^ ,, 1941. 
1%tt noil is l^i^ ia silt Imm obanot^ riiwi tigr « li# t^ silt loaa at 
imfefmm a r^mptl^  %& a d^as« :effii%»oil lAsrer at a of 
al3««tt 16 ia4^«8. te# to Wm hmewy Imjmr th« smil is poorly amiaiftft. 
Thm mm^mimt -of mat&tm mil Is mhmm ia S. 
IRalblo tm fkm mmeSm^ml e«qpo«iti(m of mw^m aoil of Boliaia silt 
. tmm 
t t t t i 
toil fmm. 
... lib ,1; ,, .. . i^ mo gilts, ...Fia# silti eiay.. . 
} 0.05 an .®5 • mm .02 - ,002 <.002 
ftii {} « 
- ?• , 4t#,. /,r,^  ,, ,32,6 , , X5,S , 
Wkm 'hm-w:f .ssntbs®!! linits <£li@ »^ r^«ii«iit &t water. It 
i® m&t wemmmm tmv wftter t® ataai ©a the sarfae® ia the spring delaylBg 
tin# pi«»tlag #r -e i^Slag ditte mad e*»a waslMg #awa  ^ t© the ^wing mrepm 
in imwgr ye»f«» fh« ©rgaai® iMitter ©oat«nt ©f worftie# s&il 1» iraiy 
hm mm %a «h@w» in lltM« IS* 
Hhile 'Utee profile S^^Bertptiw is a@t wsmilithle for this |«rti@alftr 
site WiE i^maeme W» F» M-eekm s%it%wi ia«t the Wterioa •tit leftti pf^ file ktt« 
wmx  ^ <d»»eterl«tiea siffltlar, t@ ttiit ®.f ti» Beliadte silt !©«»• Hi®, Hsiri-OB 
mmi Beaialft is®ri«s hel«®if to F2aii@«ol Qi«tt Soil frewpi the, t&m»T' 
f©i®ed onaer f@re»t,. Ifce Isit^ r. ®9 r^ ntised gfrnair-ftorest* Bei^  lai'Te hem 
tmm Pe®rlaa. loetts. 
 ^imUlt M illt iwm amis#Jlm 
Ske^  ^ Cioehes)- f£@fil« 
0 —  ^ Seatterii^  ®f &mw a«yc€^«K fl^ henlBg mm» 
%«it still f^ nteiniaf ^eir. oa'y.i&«« 
"i" " Si" ik^wmAmtmty •§ ioeh ©f well d©TOKi«>ff«i ©t^ aie iwtteiv 
gxsAs iate srarf^ aee m£ seil. 
3|- • Aj^ j, Sfcrk |^ |r R^@wa t® •eiy dteirk •gwij' »ilt l@Htt ni^  very 
fii»e »o  ^®miab  ^stineferef the partiele® mmgrn tmm 
1-.J .an dSiyae%i»i*'» '^ oadbitfir of j[s#rlx@« ia 
difftate© « ©ceatleaal s^ ll mernmrm^QBSm 
 ^- 10 f«i*ie®*tefi light 9md dtoTk ©lit lc3««. Soil dig® 
«ttt in inpe i^lftr hli^ ice ^at ^^eh't& A&e m&f% 
10-15 Ag, I»t||^ t gmy foilf uhlt© lAf® <11  ^ <»a i^aiag wmmrmm 
. these haaml^ ' irt.»ihle  ^1/0 iadh ia 
diffimster. Ssil feele flmisj whem rahbed l^ timeit 
fingefv  ^ f^ i^At tailefttioni mt. plattir s%rii@tore» 
0@@&siosusl @p0t8 ftjtd durk mlMrmd »Lt@idLftl® mrm presmt 
ia thi« l»rii^ (« 
Tbm Pmoi'ilm. &f Wi:rtl.ea silt lowat IfeBaopoe, 1mm {mm%SmmA) 
(iadtos) fx f^Ua 
15 * 8|,« 7xtta8ltt«aiiil beori^ siiiiy eillf mlmy %mm is tigbt 
gmy "Amm fkiat3  ^ in j^ o«» Surf^ e# 
®f pmrti^ ds mmm% @f MottliiiSs v l^ek mtm wmmwmm 
%©. giir® .iroil a fmSMt jmllm s^a»ma^  B3.oelqr 
- §- mits <»miA s»d«i&t* 
piSWUMItZiSi 
16. -  ^ Igt MUl sii"^  ©3.«r» «Kt3r«w®Iy aai 
plsstie KII^  wn%m IbiE^wjcs isvi^ ^elsi' 
lAoekSy £i<i«8 mwTf mmm^m J^12. #imiig« 
»e4tl.ti^ s« S»iyi hmmamm mem gmj- i» 
it dri@fi &m% «ytti i^ tt3,^ ^pi' 'dtj^ ppear^  •> 
k -^ris^  lNi#M»ft .]Jll^ twP iM @»%»T £» tk« i€ir«r 
pirt «UB  ^tt# rao t^llx^» mppmr mtrm distinct, 
32 - 50 B«» ¥«ri®i»t«d gs«f, Itell y©llo«isli gmy aiad dall oim^« 
»l.lt3r t®' .«i3.t§r elaf' !©«« doll mmm$» mlm? prmma.% 
juad trid&li' il#ti41s«t«« mtheif iwll «ir« 
mt ia ia mammm 
i(seme»mM.mm.g <d§t7k <^5 mm, «1«# t»mer@sui 
md,l mi i&si: i^ ts. m <mt mrlliem. 
&£ mSJL wmsm gmmmlly Mil* 
9  ^ e Si»CI*r %© 1- %ntt lw»e«|j^  li^ r^ i#lthi 
ti^ ppftniag '#|ptli. I^ ieiMi <0Efc«»#i t® 9€k la€to«i iAa« 
till Ml® ©aecmntaif^d  ^ ItePti^ «« hmmt mt mm 
ftkirljr ^SONO  ^ ^ma i^ iiirlsr . Mzlc €0l.«r«i 
fllap j^ dtially iimppwar Ij mnd aar® waws-Kly 
itteinBt M C horlsi@«. 
-11-
f U M t t  ' 2 m  M m r i e m  m i . l t  1 m m  
BoSJL 1fypm$ Mferi©a silt l®a« 
pjTofile Mm 
See. 6T71 MSIW  ^ M&aroe Gcttiolgr, lewd 
% !• Urn Bim&m&m 
Dapth 
Cia.) 
$ 
s  ^
t f 
f Cliy 
s (>^1 
s 
3 . las^  
s. . i e: E"„ 
s' fotiii t. 
/£@aoft@ity. .t ifi . 
t % 
t©rgaale 
5.3 lf.J ma. 4»6 1.00 33.3 6.57 
0-3 4*J 1?.2 12.2 2.4 .4f 15.6 5.1 2.i 
3-# - 6.4 0.5 %f - 1.9 
4i-f %2 ma 2.3 0.4 mVf 2.9 3.9 1.0 
t-10 
-
• 
X.4 1.6 .15 1.9 .5 
10-lt 13.3 . 1.3 1*4 '.14 l.i 3.9 .4 
i$ai 2.4 42.t 6.2 12.? 3..f .5?? 
21*24 2.5 4%3 M 7.f .46 M.2 4*3.. • 52 
.24-27 • • 11.1 • - -
33-36 3.3 :»..f 12.6 f.2 •46 22.9 4.6 .3 
39*^  3.1 36.3 13.4 9.1 •44 ;H#I • •25 
45-51 2.3 3%t' 14.5 fa .36 24.i • .21 
-^66 2.S m.8 14.© S.S .34 25.2 .21 
2i.« •mm — 
* «8 ]illli«|atmlen%s p#!* 1  ^gmwm mma^^Oxy mil. 
mwA Btm #f f l.#te 6 '^ 
Wm]p3JLmt%B pi«km. &f mi^ Ii imit 0mgsr TO^Mjm wmtm ta 
m fmadnd-sml l^ bMaik mmrnjs^^mrni&m -^M.m muSm ^ pommi.hXm tim &f 
nt wmry &P€  ^ f&r all i^ 'taMcso© ««-'db ;fe«r, !Sb,<#i. wmm Vf^  fsw»t 
wMm smA 4? Imm* wmtm £a '^ 9 
spfi»g at 1941.* %# of imrwmM^w  ^ "yi* 
@1^  iawi th& f@rMIisstr RpplinaMcsa i^ -ta» iis ftet^ © 3, 
^Rtele 3, JPlauB of ismp ws i^dxm '^f  ^ l«lia& »llt loto., A1M.&, teesm 
P»:'.| in .,„ ,,n..n,,,,.,.M .n ,.n.. m . 
St ' '&k%B edfcCfi^ er^ } 
3 0{»m cMi^  mm^m 
4 . mmm m%& mmk^m 
5 G«»m m  ^ memi^  
6 Q&ma ,^ mmm. mttm mm^m mm^m 
7 : ni-t^  & idMHit mnrnt- mmp 
—„., A- ,.u,^a j,„WK|fiW. „„„,,,,• „„; ,,.. ,„, .„ , .IK , „ 
• mssrhmam wm& tm* ami tlt& ioub 
1  ^li^ ne  ^ %» *11^ 1^  # !%«-•} 4 llHi« moA 
4 llHi« 
Bmmt mljemm jta 7 tiai# mf 3ii«t' cmltiinft-
%iJm  ^
. 3^* 
BqH for wmiymim and ot^ r sta t^ts m^rm t&k«a 
(m iftfc2*^b 24t April 28^  ^ Jiis# 6j^  12|, Ai^ st &md t^ embm? 4* 3.945* 
April 4 «»i S®ptis»%«r If, 1S46. 
SaeAi i»«i>l@ repi^ iMt-l# « of 12 emtm 'l^ ycea at 
m,md<m t»m «&«to ef plo  ^v%ih a ©or® sai^ ler desired «sp®elally 
for tektat 4I®«ij1®b irtth ® i^ o1m» ®f di«%ttrib®a©«. IRi® awl^ las tmi^  
iat@ l&%KX£mteiri7 mm&- i^#4 %- 0pr@a,diBig tii® m l^st ma l^mi 
mk pftpeo* vitli moA lij^ t |a« i^r«riiMti<m of %hm Iftrge ele  ^
mtil -tb9 soil «ir if^ r* 1^9 Aimplwi wmm Wmm for 
mml^ mlm mA, &^mw d&fmmmllJmti&m, ii^ iq»l@s of f&uw differtetit 
Mimm v&rm *lm& tmkm im &ir fitm t# pvmrmt 1ms of soil 
ms*iM^3m^m fhm moAo^amm «»»tont of 1M» mil wm» dot«i»iso<l oa & 3*4 gn* 
«ra^p>l# fef for.i &% W$®Cm 4||gr«iiit9 lyBMijlj^ es ij^ ro rndte 
on 1  ^ fio^ l^oit iri-^ iii 4 dtgr* a:ft«r wero ooli«e.t^  
Hid jpro<»i>ite  ^ doeorib^d l^  Io<tor (40) for (totexmlniitg tite 
sis® distrilMticm of ©oil «ggr®gat«s. d©t@3n»i«»t4oa» wex  ^ im#» 
nmiMg 25 gmmm of air dtey swiple «»i oseiUatiag for 30 aii»it«B« flio 
stftblo mgg t^m0Sttmm rsnftiaing  ^oaob scspooit woro o7on driodi at ll^ C oror» 
night* 
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 ^ fna® « distaae® tmh* tfm fi^ liaa«r ma tl*»a 
t® ste»i t» a iialnif i»» «® tli® water «ttt«red ftpeoi 
liotton. Aftor the wm suspended ©a a mek aad 
distilled water imm applied to s©il a 250 ®3.. w«limeti?le fl&ek 
whiirfi M&® ciisp@nd@d s© that tbe tip of iiia JRUiek imi» iMftetly 1* 5 @b» abow 
tb® «oil «^wsiB* Tim ®®il .wirfin©® waa pi®%®et«d witfc » pi©©« of filtar 
papar* Ife© Tolms of psyeola'^  wm wmswe  ^at ,2^^1ar ti» ia-torvala 
usiag a gifa#mt«Ki < i^iad@r. 'Bm voiaTO of ir&t@r tiajs Golleetwl dlTidad 
 ^tiia tina ia aimfttas das€»g tribioh the mttmv warn dimia  ^aad ;&« 
h^^RMlio tiaad, 1.5 «•> ma msad an Idha mmmiTB of pesfs^ MI-il^ . 
0% l»^ ttti«wi 
Qae gmxm of air dri^  soil vara ia t^oodtioad ia a (p t^ idlk 
lN»ttla. ftea auiiiatBra «oat«at of tba soil wstm. adjmatad so aa to gi'ra 
optima a«tliri% fcgr adding 35 ©e ©f distilled mtmr oa 
t]ba ti^  of tba Miapla* Ifte tottla th&m m«&l^  air ti^ t aad iae t^etad 
at a t®f^ pia« r^® ©f 26-.^ ^C for 16 days, CO  ^ aon^aat of ttie ajststt. was 
datawiaad mmty ttaz  ^de  ^ iKai»f tba pi>oae<lar« dasi^ bad  ^Pai^ a (27) • 
.^ EWfoedLm Gmxhm SataimiBatim 
ISspuii® 'WStm datamiJMd on a l-^ nya mapla and with an 
tiom pfi«tod of 15 i^ mtaa «uiii« pw»mi&mem :@«i^ iiMi^   ^Vintar and 
C^). 
BmmmmX Vmvi&iAfm 
•Ihmsm is Itttlm or mm ipeoift© amiliSM® akmgi.ig  ^ s^ s^ ssl 
•fmrfatloa is 'feotal. •ggi'^ ties m».d t» »ia# €ist*Cb«tloBi @f «tggragat@s ewm 
tboa  ^it imm 1^o»a sp®e»lat€Mi tb«t th«r® ^B&:sp©psibl« fltieta«tioiis ia 
fmm mmm&a t© s«asoa». 1 ®»d labl® 4 ifiiew -r®!^  el^ rly 
ibsit «t3Jl i^ teti#Bs %& rnrntsem^m Ttm min li#» 
im tlift Xhixdfig tte S dat<i>@ t^ e 
lii^ b«iit tS^mm is &£ Amgamt 1945^  th« l€w@iit b«is^  i» 
.Jisur^  ^m mms f«KK?» Hba «€Hi.iioai»l fmXXimB m r^ ul&r tmad 
imt All im&^mm-* Jm ^« 'litrg9 tmrntimn d®ms:m.m@i. tb® 
iw»ll »t«»i immrn&Mm f®sp iastoae® fip®® Jmly t® Bttsmber ta 1945 th® 
las^sat i^etifio mtm Mgh iribila %bm a^ll«it wm lew. Tk@ 2 -
•2$ mm. sbim^A b«%NWiB Mi^ liBg t^9» all^ bimi^  
its foIlw«d tb<» mam -iatimA m tli# t@tal f;E«i«tl<@M« 
Hwi wa3tim%imt im @f i x t^atlo  ^ia 
slbom im fit* 2« in «|^ re#itim ht»^mm i>0tsti®a« ts »i»ll|r 
iaiiipitiair 'vsuHUitisa  ^•o s^t^ l #ff«@t8 tb# 
@f diffaapwat itststi^ ai* 
inb»' &t wmmiMMm im aggi^ t^ea 
£s mieHr mam .giv» di^erwsit 
it @m^pmwi.mm ta mmSo mt i&ti« &ad liiis 
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MAY JULY SEPr NOV JAN MAR MAY JULY SEPT 
1945 1946 
SAMPLING PERIOD 
:1 
.iO'. 
CORN-OATS -MEADOW-MEADOW 
0: 
p—©• 
50' 
40 
CORN-CORN- OATS " MEADOWMEADOW 
eo-
5C-
- 0—0 
40 
CO RN -OATS - MEADOW 
eo-
50 
h- 40 
COR-CORN-OATS-MEADOW 
UJ 
50 
2 40 
CORN —OATS CSWEET CLOVER) ec-
50-
c/) 
AO. 
a CORN-OATS 
<43 
CORN CSWEET CLOVER) 60-
5C-
40 
0 CORN-SOYBEAN 55 
45 
35 
MAY JULY SEPT NOV JAN MAR MAY JULY SEPT 
1945 1946 
SAMPLING PERIOD 
2e Sessori&l *\r'a.:ri,'ition I'a Tf >®1 ^or <5 .".If 
retatlonsg BclSa<S«, silt Itx  ^ i 
Si&3. m 1  ^plists m% maa^ing 
«h©mii ttet of 1945 Ite -6@tl ma wff la fiiist it, liiui 
s« i&ey iyfa»% tt. wii«- «r«» I® a«dv# * to«» feftife *8iip3.«P' tat© 
«oil« -ihm ki.j^ - «f; tci^ I  ^ f^lreeiiiMBr 
im 11%S dBttt t© wdmmmw^y p&r&«kA %@ 
«9£I wmmiw^ %& li«i tmismt-
im. t# *^1# fmrnmrnm ^  pmei&m mm tnpsrtaat 
fte#Sl®B' tfeui •StoBllef' SjgstllsS M m § i i f i  
llfP -'IIBltoP -atggiiwagpfafc 'IBS pSSsS 'jEtibl©a2.4 'INl 
i^tirlJffipiMI differ®B«®- 4a Wm ®aafc .^-fe wt «»tl tm 
M,§fmpm%. mmem m% ^Jkm. mt '*^m wsm utepfli i» 
w9^ H'it 'tihH'- ^MSWi' #&•%#-' #>* ®6S.St®58W wufct. 
'fliBBnt: 'Itik# 'to ^ktwi- ««|ytMyai M <•«>« '181##$' i^ jK6SOT®S 
Sdl.^ S <8B1UNI '& SBl^ hSM.'i^  1ft ajgfyi>»yiM4t>«  ^ . 'IPW ' 
'USSS I^OSB •@@B't*iS jiwti .e^ jgwwi* liftV' Sbn  ^'-QISSWP 
18BS I3el^ e Ittd.# £tt -^ nslsSedp# ft% 'itib* #if' iWBsplSi^  
•mamtS m -^ lytiSWS SUMMIIABS HftlNi 'SttlSieWseSlNidbr lEiett fl,< i^l 
.up .«#. nemditioa.  ^
wish <ii^ fwi|i|ft%  ^ •••iiMBi'iyii<«,.  ^ tfc® %i *w»<tii-4p liwibwesB 
-im®  ^-iMitteft%«i« 
®ili« 5. Percentage ii&ittey® ti 
1 %«il 
1 im 1, 1 My i2, • IMS t '.3  ^..t m& ifi 4i 1 .. '.1 114? . 1 |i 
m m Ma 
m nmm 29.7 l%3 
'm$ mm -MM# mm S4.I 
wp«pii» mm 
*- .2f.l m.3 
<«'. ,i«,.,.a,-.M,.M m§ «« mm. If.#' 
6ia at.o • a.f to Mm irtt wiA mm 
26.4 
ms 
423 if.l nm imwmf 
607 mm «« fl«li ».? •|3.# 
m mm ** .:m4 
au&Jt m mm *» 8i.f 
m •* •mtf m.3 l%5 
m ».f m,i u*§ 
m 36.1 ;a.4 m$ 
6U ma I2 f^ ia.5 
as 4tM# m,3 ii.f 
616 m* — mim 16.§ 
w Is. ®i4 m ma 2@t6 
mm 14«i 
i-® 602 a6.0 if.t a.® 
m iNMi* mm ««* 14.1 
§(«• el.4 601 25.0 19.6 *• 16.1 •• 
@«si W ' 1* M 619 27.0 22.4 .^6 11.© 
WNk. ^tUtm tf.l 13.® 
* G stands for corn, 0 for oats. M for meadow, s. cl, for sweet clover. and SB for sqybeans. 
m&iX m.% %im» of .snApXiag.^  S@2.tiiil& 
1%. 1.914  ^
B |^jitiiz« e@afci»t &£ th« 
siit. imm  ^ jIlM&y leii«y 
!Sk* 
,.« :^ R@HS 
mbm m%mmt-
^ksmm 
m&m itmmt 
m*7 
SI,# 
2o«i 
20,© 
14.0 
13.3 
ms 
* w0%m%a3m • mm'9$m 
fli« mi'fmmt, '#f mrop rotfttlna m mt •!. am 
Kii^ t iiUiplJL  ^ is item.la ptg, ?•/ mllmm wsxmm 
mm 0mmmm tte rnmam^ tmm fil@% ««eAed Mwmm- ^ mmB^ l%i.f 
Wmm «%m9 mwtami t#jPf M.mmffmm mwM is 
19^* Wmm ^mm m% m la mfgpiq|RM.«» tMsteiea 
psiMlii* i6%i pSHT of aU. gf«»ti«ii 
A# me^me i»f in 
»itt#3rar0 mmMmt wi^ 'mm&t ^mmw mm 
• ^mmm l^ r $ ir«iiX9 piv# sii^ tfiigmsyi^  bi^ «r »f 
Wmm «mr 9f i»@iii#s4 in 1B^# 3.«ir«8t «f 
678>6 
z UJ 
O 
(£ 
ll! 
2 
3 60. 
6.4 
.fbf-
simi?-? 3 :^lee it 5'l 
573 
13 
(T 
O 
50 
y 
(D 
(0 
54.4 54.1 
52.7 
51.9 
4^2 48.1 
CONTINUOUS 
GRASS COMM CGOMM C O M  C C O M  C 0 C 5 . C P  
CROP ROTATIONS 
C 0 
Plaiira 3® Di;''eot of csm' mt&tton qi 
loli'lp i'llcC'^ Q J iotmf 
5rC3'itaf'S of 
4 4 1  
CC$.CL.^  C SB 
.r€:pt^ ;S y ®1 m®!," BsjJjida 
&ggE^gB.^ «3aft wb^t -^ 3 «i^ b«@-a. z»0'i^ tim.y ali^ <Qn  ^ tiw mlm« 
fi03p- Wkm ie a®t mt^ 'i£tmm%  ^!«»» Wm tfct® mmL Ciw»«  ^
e3j@*fap)- •«a^ «i@«i Wm t$mt mutisms pp®^bm9A sl^t»-
M.fter sup i^piMaik.^  tb»- mtfermmm fmat 
l3i'. wS.'Hl tSSj®-
pmmmm #f mtm^ tat i»®tt.ti®Ei.» "tm »lfct«r *®r^ - immpmrnims 'W» 
mwm. Sm witb Iteta Ir VIJ«^ m<$. Bmmrnimg C3S)«-
fum em^ -m 'w^twi^wm mt 
m'kmtkmm a«% pmwmm^s^- «f mil, 
> ll*i. jBRi l^ t «I«# wm mm^mwrnm t^ 9 mtfamm% 
<iAwbA mm n^ma M Wtg* 4 ftiA ?* iftiNK 1^<» 
mimiipi f«dliiMi #f 4 
tmi. April 4 If ta i9^« ft|r« 4 s^mgrn m'^mrty la tSm 
giWis 1^  ^ > .t » imtm.m Is p«^Myna.%i mmm ^9 .maHiT' 
«is(^ m^maally i^m mmm.mt. smemmt m23 «• «1. an* m wmmmm-
order .. •,- iM fmM t®r »tfc^  t«j| fliMKit ft*«li®» 
•25 - ml ipKp pti^ m^bm%eBmm- a*. jR?«teii.«*i. A 
mm  ^m^Umm ft«s» '^ ' &;t|^ 8%  ^  ^1 »»«. 
£». Ham# tiw mm ms^hmm 1Bb« Wi twm^mk 
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MNa-M 14.S ma 3t.3 
ia»,3 M.2 54.4 
•W.-.,o.,...Mr io.i 15.f 54.1 
#>. ..#».. ,iij>..,:W 
•W ••# ' ""llKr-'-w*- 10.4 15.5 32:7 
fMI immm% tsSLmwrnt^ i.© l^ T . 51.9 
53 4 .^2 
0C«in t^ elwarj 4.© f.6 .^1 
. „  , »  „• -Mn,:,,,.: A4r*3L 
* Mts ]*e^ p e^««B  ^«ra«is«Npi  ^4 dic^ st Anpiat 18,^  
figM3iii^ «> 4» 11i45f Apd.3. 4# 3.f4&« 
# ffiyunie # f<@er M for »m#eMVy. wb f@r 
iril'ifeiBr f«r' ewsp'eaasif or- wmp* 
tkm M£m% mS i^ erm  ^'^ mp m tki# Slse Mi^ adHntiim of Agp'osfttes 
flk« f®** tifc# @wp»«it .fwsjp us welJ. mm ©f tfe« 
i^ iyitifia AffiNS  ^ siiA ef li|^ r^ te«;p esipveii^ ly 
> a mm cAd.itee >2*1 m la S. 
#aa^ rljag iehe i&ttmemmemm. bo'tMrnm €ifftrtrnt -mvi^ t»m dlffexws^  
iN»tR%l4s»0 i^t is fema  ^a^ prvpit® of > 2 an lOMfi 
24*1$ t'er jFWKr »ngt€s«f« pMr Bwat^ sw  ^ 12.^  f©r oft-yi* 
9.^  fer Ist ^m3P' mwm,. 9*1$ f&w mimt 'C^mmw 
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tlim la %o WiMs 1^13. iWHspliw ist© MhBmLt&:ey' tmv mSjt ^ ^ing Tmfmm 
«t»iyl^Sji im wmamrn wm^^&vme' tk# mil mmtw^mm l^« prmmtm 
«- im£lm«mm mt ix r^#f«f^ |.iyL# isto3.3.@l^ : lid..^  
mm pirttsmit tm imft soils*  ^ .effeet. ©f* ftJb? libqrlj^  
m »&#» <m -ib« mam maxims mt floM 
^»iiiitai*e mm wtil'l mm im iUi« mtw 
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1%t« tm ^e*- mm mhmm Mg« 6 l.0« 
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1^%%® 10 it mem t@tal fHimmtiNg® @f 
>,% mtrn wmm IbmemimA aiir .f^ r^lag  ^ Mkewiff® «iir #rr« *a laexNiiiat* 
tn •$ <• ML» snd m timmm^mm -iMmEmmm im *2$ «» •! mm* mm& gmvm 
m 4mmmm- im tb# > t m* ji»S 2«>I w». St hm mmm WMt ia 
l^ui jr«l;r 3^94$ im »i»t. vmwy »a@b £a 
>2 MB* fmmttm mtr 4ri,«a ^ -emi mmplrnrnm Mtmmmm, ia 
17:0 19^6 tbe mtimsnkmm ts 4^1* wrn^m* «a 1ii» 
•mmm^ mmimsjma mmm @f @f >2 mm,$ wfaii* the slftrntmimt 
im m 23 • .1 *». !• tk%m t^m% toat la wmmmm 
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0 tmr imwlf $ jfiMf m f&r- mmamfg SI- f#r m^hmmm 
@3, JTor nj!«t Ttt&F f@ir 
K  ^ tmt second jm-st S« §m mmm% ®Mmm» 
mmmm x^ t^iem iil»MM% fMter- mamt flivt ^mtr mm^m m. 4pxdl 4* 
1146 wm .OSO. Bmpi%mSlmw I? iite-#8 %Imi mmdcnr w&s in ±%m mmmiaS. ymat 
irl»ftNPl£^  ^ wmm .IS .^ %%,3 i^ @iild lunv® hmms. tb« jmw 
fmt tlipmt y^it mm^m tet msm&m tfa» limd ted »#% b««!i plmi^ for eona 
i% sMBwd itdvi-sftM® %o l.%5 thm. mprii. mmphlji^  #att»« 
It im wmm mm aitifts la Wm f&@tor 
dweli^  mm- mmmwkm Wmt ia tite 
mmmwA ^mr mmmSm m. M^rli A pri&t p^cnKtng fmr cmm 
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17 tfeM wsii. 1 -^ Cm%&it at 
dat@ ms %& th@ mt mmmA jraHur @@xm ia tii» 
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17, 194  ^
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mt m'- ipip# i». 
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is -^ s noribitr 
3Nt3At«Nl. %i» tikm 
If 8  ^
ia »»&dbw-««iiljA hb 
t© laifw a l>@fNWi»e. -®f tim pre-esas® ®f a l«rf«r 
0f Imtgm mlmwA and larg  ^si^ ad a@il p©ira»* fe #li»ii£»t« 
inswflir as pmstW^m tim mt MStmvmwmm ia mmmM% @f aggro t^aa 
pr@»s«t aM t@ «f>«wsS.rt<©aUf, paiwwifeilitjr t@ .afeiMil"^  of 
wsas^ Xmm war® ae£«!(ssMid aad -1  ^ 2*1 am* fxmstioa ma Mrrad 
far pannMiMlity stttitas# Aasfflaiai •i^ t dry a^ maaiag aapwrataa aggr#-
gataa thit ar® stal^ l® th€a ttiis eaBparlsaa sli©«iii gl'r® aa ©f^ aat &t 
aggr^ al» 8^%ility aa a®l.l paaiaaMlfty* Aa^ toallyg. »a k i^» "teat partielaa 
ia air driai nasplaa wrf Sa t^ lr ataMli^ - aad aabjaeta# t# 
.«atti«  ^ant ms^  ©r  ^a^ Ma* a^r« !«» tharafi^ 'ra^  ^ sens 
3ja aaawdag all jmrtielaii 3«1 n« in sisa z^ pras^ it ataM.# 
•@il :agp»ga%«a.» fit# rsinilta af tbeaa atediaa ara nhmm ia ^%a.a 14, smi. 
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< a^ pii?»ia%U.i% f®ttaa tt»ier ip««« «a^  ec®pti«Mi t® aigr a^ ar enap 
in tlia r@%&tia»s« te "ilui wmw&gmf^  l^ a dii^ aiNnaeaa ia paxaawsitMlil^  
<ia« t® erep i^ atstiea -is t». 'liia, o*4»r ©f 
iwi'i^  8i#@a% mXmmr aa ®at@lt a3ra»p @axm* 
a^ a^aaa fba iHHta' traM aMS^^riNiA twt «»i^li»g 4ate af. 
SQ t^HBbax* ll? tliat pmmmMX^ r^ ia .lbi#tar thaa 
tltot ®f tfe® April 4 sisapliag ia.%a* It si&a«li ala# fea paijil^  eat -tii&t 
j^ r»ea,Mli't3^  »^^ as rapiily v^ m stoiftiang ®&a @r©p t® ai^ ttoar# F@r 
asBKS l^a^ t im tha e®i®»Me®r««-®a%iMB<i«4®iif ra^ tiaHf. jmr »aa#5W had a 
paia^ ability @f ia.2 Mtar «ia la^  ha« fca^  plawad a»d plaatadl 
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...it.i» 
• mlott tm mt 4 f^ e^ nn 
im. mi .wms^t mt m* M im^mp 
mAm%  ^ ^ j^m»0SL-mSX &ml^ m pwp irtawto# «% « ®f 1 mm 
SI stftn  ^ tmt mmtf @ f®r ©iktoi., M tmt SB, for aroytewskaiji imA 
»• el« for mnmt eiSjmmt* . 
If* 1^11 ttmps- in tfais ma^ 
8«sjaiiii' tmm^.. %mm  ^
« — " " "  ' t , „  
m t r n ^ ^ . m a l m A .  ,  , , :  M . . . M m m , .  4 . . .  i m £  : : . . . : i . : ; . i l S . . . : . ! ^  
€i5»© 
i2»a m*q 
1st jmr -mm^m f m€ x%^ 
7,1 s»0 
1*% ywir e0§» " • • ••• '•4»0 
Ifiwar mim— 
t^rwk • — • • • •  •  4 » 4  
©««m. • '. 1,,5 • 
. / .. ,.n. n, -.:3r«t M „ .„ , 
tm 'itom- tlmsf mmmgm ^t-msfrnmat mm <m 
'jpftiSKatMlitf «3J. m^mmm fmit m purlimliijr' teirer a'lmimgftd trem 
fmWLe 24 "mm mimm la IS-* As frnw mggm  ^
gate is mlmm w&lmimA -tm ©t emrp 
la ttmt mm%&MM hi^  of -««s4^ i^iini m-
gi«isso«. i»w@, hi^ .w&p'SM^ wbm ^ mm emp» mrit 
p3.m0i And  ^
»£ ta m ^xs^im wi^&xmm Irolittiim 
A. i»f'; te-r® steia Itet aggi^ t^lom is related to 
MelogleAl I& mst c&s«  ^ s^ tedlcs mi m^xim t#-
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ftthtm fb® &mpi3 «w i»i%oa frem 
Stt@o6ftS@d sjBa®2.s @f'Itel.Ssdft siJLS Allitae X^ms. 
*• eOg *ii»/iio ga. #@ii 
gaBplad8P^^^ml£sr'"4^ j^ i t Api^ l'"'4j'l94 '^''''8Sgf>t^  
•fefeas 81,1 10,2 .^6 
81.1 7.2 , 12,2 
mtrn 33.0 9.3 . S.O 
 ^ .• ,;. :• ,r, .1^# . , u„ , ; : , - ft^  , ,., . 
m 4m€mw^msf in 
dlffttt^t •i.a«i 1^ -mMSM^mml %x^wm%ijm mm tMe 
p©tat» tb9 fftrnK^mw '^ ^m 2 wrnm ani l^ .tS »• immM.mM wmm- tmm&. fwm 
-m$gm0ttm ^^ k%mwbdmmim im€ mw^mim wimi (m umtm 
£mm%iimm* "&• iwsHilt# mwm mpms^ s^  t» TaM« 17., *te» pmmmtx^m mt 
mw^m i» tlM a-1 mt, imn t.i fmt gxmss, 2.4 frnt mm^m^ 
2*2 r«r mmd l.f f«r mmm Wim MfimMmmm. -IwitiPtaBa em  ^mm rnmm t^ 
mmMm^  is ishm l-».25 wrnm im®%$mm- %«% fellow mmm mpAwt mmtpt -Mfemt 
Wm mmmm% @f «0Rgi«i.e mm immA wsStrnt @mm» itmmn tmt 
ittil® i,m wm% .»Mnittl|r,iippiiim%. Vmm 1ii«in» ^#ata it t# mmm Itoiit tb® 
©f m?§mi,m ^mfbm %» &%m^  ^ wmM^A. t@ «h« ma^ mMwm wt^ wmm i» tet®l 
«|gf* t^l©m Miii®r 'Wbm% Is, ti«»s mia »«id@«r msspif: ^wm 
%hm |^pr«@ mi mg0mga^%tm& @eiii.M@ii%ft th» lewiig%. wmmm #stit 
ia  ^'Xt#» {!<&! 
—4 i^» 
tiKUl® 17m for »©11 trmt plot® of €4ff«reat crop®,* 
l&sliaiR silt jklmm, 1mm 
a«s a.3 
a»4 1.9 
mm t..2 1.9 
ii<iitriwiifrri..iii.i>iin».iiii.MM.ijii..iiiiiiwi iiiwiiiin»«B.iiiiii»iiinii.i> i'.ii»iii'i.wmii.ii>iii.i»^^^ :riii . i iii-iiiiiiiriiiii.iW.iiiiiiiii.ri.ii imiiiii 
* «Wi0mjg« of all ex^pn iseelmimi i» %lm 
ipotatioaw. 
tmA Wry l« r^ Sia: MffiOHwst 
m&; wmtr 
l»Kv# wM# i» mmmb. ••(sm^A vrmimm 
&t wm^- ly l^ex' IJI else 
^ akm Itot tlto &£ lem^ weSim gmmmm %m 
iallM«ik#e!d l3f- tsm n l^l pwofum i^ il 
slljniti,® aad Tigoif emA tiam ^vm Imaui grmrimg 
m a pMHIioO*!' mrm* 
At Hba MlMm- ptstaife mix gf%ss«s wsam tmm&mi. Jjs 1940 
eai jpl@  ^ ni|a@int to 'tibs mmp rots^^mt e^ pexdaint* It «Mi.e»atd 
to ©IstaJji aim# to mm^Tm offiMit of 
ti^ L^onsnst &m soil «gfi% t^tts maA ftls»o to r»lttt® tli« stm e^tuLml 
Mtiotti! foa»d w^«p gmsmm:, that taiA bsm .dmm fmr mmmml |wrs, t© 
»1amete«il wwMMor tmxa vmd&r ^ ffoi^t «0pep im-tatiMUMSks# aie^for©,. <m 
Oetol^ r a4» 1945 tf^ pli<»t« «Mapl«t fr©« aaeii of Aii^ Aoftte plots of six 
18* • 'fh# ify mi$h% mi mlm9 #f rmtu itm 4 gmmm mA th®l* ©a- soil 
slit liiii, A1M«, tmrn  ^ CNIelwi* 20, l%$ ' - . 
I iiw® lilf 
:• .,,1. n ' r,r,, • 1A ^ 
© f F i t t f  t o  1 9 3 5  
eni f@iii . • 33 , m  ^ m m m 
Ipf wlgbl of f©0ti la l^S m? 
•8®n Cg4 5a' fa 53 5.t m 
@1 'fe$tg Is mii ' Cfl 1»S 2*0 l.f 1«4 2*f t,2 
Buy 0f m&u ia ®®ii Cll ©.ii ©•a oat 0.12 0.25 ©at 
iNpast tf .stftUi tg|2 t^«f 'p«r 
XWm^TovU (t) 87.2 89.0 «3.0 UO.l 62.5 «4.0 
Snwt af itabl* anrtntM per 
pt. ef KWU (g.) 6U 376 5«0 577 274 336 
,i,? f|.:yitl ..,.,,.,.i.i.,.r,.,,,.Cflif .0:n Al,,,.,,. Af. r,.„ ,,„ Al 
*Ammg» &i 4 piatliiii la aapli^ t^ * 
mmpl0B wem »i 6 laehts troA ih  ^ mrikm. 
50-
gmmmmm w®t»e %akm. » special samplsr for detsimlaatlon of 
^relmo tmA w^i^% &t grmm Vitl^ tM» mmftlmr it imm 
 ^tak« mmil mrm 5 im&UmB is ddiABet#r t& m mclfexm d@p  ^
0t 6 SM§immm ma^lm mam- tak«n -tlus ln^xmiitofif- vkmrm- tim 
wmem «at mi4 the vttJtee 4@t9Xiiij»i€ immrmSMg th» x^ts i& 
wat#r «nd im-ter Mspila©«8Mimt wiing « 
Tfmtm Mm. mm mmm Srim »t M5® C ^@3? #»trai^ a« Isim mwm  ^ dsy »«i^ t. 
X» w®m m, soil si«|^ eA cc»ll««t«d 
at tb@ wuBft: roi^ tii &t sl»ditt«: m,wm. e»EmuriX'«d in Tmltlm li« 
f #f i^ ta in 1995 @0»tiia@%«im mf iHnil «i^  $m t&e wrSsv 
X*iite«  ^ y tSi^ tlgr ^  %ig 1te@ «%em > gsttss > 
y T&d ~ tMs is iB ftgrsM z^it Mtit t^& r^ piort^  %ir S£«Mi. .imroistiipK* 
t@«i {M>} i^it ^mt a& ap^^€i,iiUl@ hi^ mt T l^xam of itm#sr 
Itext vm&mt ^we^ mns (*S@b3 .^ IS}* ¥4i.Ti.*tioas££m r^ malts 
i^ iportdi Isg- ot)i«r iar?«sMiptt@rti itlso erridttt %m mttmSM mt tkm otter 
tli® rmmm fm tbis is not &ppBk3pm% mm n»atiaB<  ^
it i» to sot.lii saA @limti@ e^ iitioas w&imT 
vfaieh gmmm wmtm fpemm* It is «l83 #f pirti@ater iat«z^ t t@ 
tbftt whil» tSm 'mA top 1mA tl^ # lcm»iit vmlwm. mt gsass j^ ots^  si>il \i»ler 
r@& t^  m»taiBed thft. hii^ MSt p.@x"e«ittiNS  ^ m£  ^stftbl@ a|^ r« t^#8« .Zs eontiwst 
with ihkm t^ e Kezitaelsj «Ml@b tte M#i#«t inatliiiM  ^ of gmcir 
Tootm, tms tmmA h&ir» tibe l<s»«8t mlaii of stebl® Adil esgtse^ tes* Xf 
rntimmMMmmm ef. tlb® ^mms wm&ts im pre^ aiag »taliOl@ Aggz^ gi^ tee is 
as a &t etexm t^ertidls^  .snil #tif»#tiix«»« data 
wmmgxmmm protect 624 .g^wns <©f peiT' firaai of ro&tSy rma 
tap 5tf, ff»mm SilO,. w^g wm» m^m. ti»eit^  S36 £«aat».el^  
2)0 
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blwg f^ta 2?4.* f^ in'-Mies# data it is not posEllsl)® to det^ mlii,® wh®th@i?' 
or Hot the r®lmtlv@ t^tmt of <!lff@t»©ttt g»,ss©8 ©n nggf^ gatioa srj bav® 
be®n dlffarent ia the -mrlj jaars »ft#r ©staMlaaiiliig the grasses, ft 
•mmXA fe© d[«sim"bl« to know and laterestlng t© »ps.®xl&te tiiat sine© 
tfoss® w«r© gsmm. ®l»o 'ttat tli« TO&t dairalops^ Bt waA&'v %hm 
dtff«Fsat ^mmmm my hair# hmm' <ftirla® ths ©aa^ Iy 
y«rs %rh«n th«r« la ji©lds of gmss«s bsfco  ^ thi^  
d«pl®t©d th© «TOllaM« nltTQgm ia the soil# 
Ito® woiA: of BR-9yl@henk# (26) In ietemak® Aews tbit th©y« are wM« 
dlff0i»«ae®s la gra8s«» lij relAtioa to af^ 'epitioa sad r^ slstense to 
mxmttm.rn Wmp h«s t^ mmd tl«t er@stod profeeed better 
aggravation eleuasr wJseat It Is believed that th® data 
©btalaei in this sttt% mm r®pt«a#Mtatl"re &f that soadltloa. 
It should b® recc^ laa^  hmtm^T liiRt It 1# a saall part of a vesry 
lapertaat p3?©bl«i  ^"wfelA adtdltlonal lafowstloa Is needed to 
det®itiia@ thm @ff«ativ®ae»s of diff@r@at g«Mi®@8 «m tha d@"r#lopaeat of 
s#ll ©femctop©' «o<i#r dlff«s'«3at sliaatle ©©ailti#a#. 
Wrm. Mg» 9 It «a b® mmmm. ttet %hm sss^ jaal varlatlcm t©® ©eew® 
"la tb® soil ®f i^ ss plot®, fh® ®sla ia alz® Mstirlbm-
tion ©f afgjr©gat«s ia tbs la qmatl% ©f tfe >2 mm, flm@tl©a at 
4iff«x a^t easE l^i^  iftt®* 
fh« mgrmmmlm lo f^iHrtaa©® ©f th® flmetmatl<ai la th® ftm©tl©a of >2 a»» 
has fe®«a dis#ttss#i4 % tfllg#a aad Irowalag (35). Ia a^eml th® «T@rsg®>2 
fmstlc® from »s^ l«» ©f gi»&«s pl©t» mrm maeh hi^ «r t^ a titea fvmk m&m% 
©£ th« :mtetis3a pl©t«* *aM,o ®f > 2 aaa./.l aa, la 1«75 for gmss## 
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.flHi ^ m&iX- in hm 
iMmtimA mm^ .mmm •mmgiAM.m wmmtly wi^. iskm ttaeit imm hmm 
pJ&cmA m ton&f^ ^ m Hiip. laaid &t ta tattldt 
alrd mmSt  ^Idte iffm mm @t ImmA 
doaaaiis timt tl£« 3s|n»r &t »^a1 mhm%& ^ wltesra £t 
imm trnmmi- it^bmam %% hm hmm «h»€# §&mmwm%Sjm «• wBtH mm 
soil mmA wmmsn^smm^ p^ib^ttiMMi slKoaM hm to sell 
i^ iirtlM r^ t® nalNir ttad wtad immSMmm Thm. 
la^  tk« st^ iMPi mMJL mt 0  ^ iMw mlwtil t*' ke^  t® l^ h* 
Biaintehahc®- #f iwtl. ^temimgm mm mt . 
mitadJBHaai asKatmt of mmiMstWim t0w ^ am% j^emr^*  ^tbt* asimwNi^ p 
aaong o e^r thiitg#jr ite. ahA mt.m punmatftfiF 
of ii%tl^  ^#@11 f# tm 
th« fUll««t axe @mm mt Wm tuipsr^ Kat 
pmetlees tbat a&ottM %• foIXoiiM»i» 
.I^IE^ the resalts ^  HI# i&:iyijQipi .^bsit hmm INnen ii9VMMast«A %m 
'Mw mm& n t^iitiftB rnttm^ m #li»» «f 
•mdl tm mt M tlw. wmim^mBmmm mM. 
mt iMMe asil. &» > 2 mm» tm&Mjm im^«mem» %hm 
Xt is 
«» If 
^ummmw.. I^ iv a#t htnm 
wmmy ©s-il Im ttt® tiiportRiit tfls©- ©Mesifleatloa of 
t% i# !»&% pcHistbl# t®- ^his ^ e^lt .•fteit@tl.oii 
©f tfe« tlHi.t wwali h® wait 
la tliis silt loan* .It i# rrnxm  ^
hemmmt0: wm% atnl^ # »ol.X aggxNs^ ti^  mm assmst&tsd 
wsmk m jyi^  pemma'^gm ©f .a»-«t|»135«iy' P©kp®« l^idb wa%©i"' aM air 
fflia ms(w® m0SM^» It 'te» Wm m &mmm pmoMm t# mi3L 
MQHK «S m mmmt3^ Hie > «t5 ns* «r>0«.I a»* 
in 1  ^ tfa# -pr^ 98flit#tt #f m htgh mt 
.1  ^ y *2$ iw* is WM^m tJtea « psF^gntftge 
"ikiaiA liuMMniiri, t# ^e&e^ «II olT tte-
mt^  t»» ir«  ^ ii^  m  ^ttin. .misteiti 
•ms§mimk%-m^im m mmm pm^imsmt^ t«i.'i^  
m ' f m e -  m  m i ^ m  1  ^mma^mp .it is  ^!»» ftiwa 
tfeM» -vK t^oiiit. miif ineuiit^  .I«fis hs^mm^ imtatieisw tmt -wm 0«JI mm» 
jhpaetion tin  ^ a# > M wm* mt*. 1 l^»ref<Kr9.y 
in tk# ®ii'#»t tflttl^ iii Mil: «|pp^p%@« mt .•i&il it :t« 
iap#2%»at f^ HKHiter ^Nit. -«&»» ®f iNail agggeiatiHi mfagciadte 
.Mmmmf f, tii« mtm-
'.©ptiaBto • stF .<».«  ^ sfiBtBy reSsti.oB-'w distxdbution 
s^ltijip tmmism ^ an^mrnmrnmam' 
wmik^blsr -.€«ir^ <ift «&# iMtat«tiii. a- .bi^  
«r > 1 »«. «r » rota.ti«» p»#-
.in tttf s«taM...<  ^ ill- at 
'iMi .•Mm -^^ mt &t the intertilled erop. Tht» aefeml rati© tow»»ir 
win wl'te »©il« &m lab^^p p s^te«l mA 
rnhmkml It £» €lf?iisalt %©• wdLatala la*ipa» 
«|gfi@&t«i!- fmm»& «iii^ r mm b^m- em ife® mM.% Zmm ©otl^  %mmnm of 
»pt€ <atsii»t%:»iM.«a ©f ' latrg r^ fSm^Mens. %h# Isad is 
pl«i^  «wl -plwi.^ ©ft. ."te •wi®* Iftait :1m# #»!» smd tfc® 
19 #f mmmt '99Zf vl»  ^ @f#p fsjr# 
€te# ywsur ^  mmm mmam steMll^- «f ii®il 
-1^ |3«3W8«Ml.it|^  "Mi# -mam- «i« "b^foxse. 
»0^iew nail. gpem* Weiiinnsr, *. jfmlf»3y hi^ Iwsai ©f aggx^gfttto^a ®ia 
smut ^ irx<^ m» m^em'-^%m-mimtsmt>»» 
la^ _^»tisBsS n |»o&r f^ l^tioit mta-'-&m t^xa 
mmA se^ beans» It was found th&t tha i^ etioa ^  2 mi. is aodb la 
^mm a^ sm mf ^m) fmam @f ia a mr 
X't sbi^ d'' li# 
^m-
liii«ptt mr® f&w m silt . 
©«aibw»t- mi .«ell©ld«l 
'ii&l.3« mt 'tMs mm 
imm b^mm 
fflRtej?S*J. Jjf, %@ mpm . 
0 it i»- #lrtrtiwtii -III® &t »9^M.©a#. Gm 
etlit«r S#SjUS  ^mty 
imvm m 
IteifwiBeHr^ . • It -iii 'ttAt ttt# tismt -"tiitsi. »%»#• mwm- nfpli^ ia.# fu m 
mwt Klsft: mmmm^ 
Wrem M pr&@'ytmi|. 
m $m • tmtmm . mix* 
m 
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high of s^tatioii @oa»ists •et gmmm bmA legiaie mernAmt 
a aittiaam' af iat(®rfelltl@a It m, w&t% misammimrm Is •%© ^  .waiatelaei. 
inAleit 'fe©' Is® &ir mw3. imm&r tin® -jioSl., 
ia -Wm .<li-s'fes4l3ttM..«i ojf- se^ il-
.aad, 2-1 iWi, mM%S of •partS,<m2ftp 
lat®j?«irfe «ad mlii#' fer- 'ftot&tr -gteii^ s ,«id tli® "te; <li-3P@e^ l^  
for" e©il. .c«iMii«Pft%i« aad 
M »ggac^ p5s-.fe@ hm « 
•«fr»ring' & iie^ ^yst# la fflwistaur# .ia tfc» f3?«m -ft^ M 
@apa@iil^   ^ air <&w  ^ e^ a^ Maa -t® j?«iw l^.aitti». Wmm & -©aBpldt® pi«<-
't»3  ^  ^  ^ ia- miM® 'dis%i€tetieB ®t 
£» -m im^alsm- s»^mm j»oistrap@ % m imm 
g^m- &f m&iX to. soil' 
INi 
fH®' 
M Mr gsi^  liillsl;^  <tiiff^ f^ 1» ai^ wts of ti» 
^ m wrnm mgamt- mmp. for -t '^ ^%»»» ^ 
J^ upt. -©f •IfciS: 'wyst' Ito., t@- oi&«r t&fc» atr-
&me^ .-mm mftmtm^mm-1%. of' aioro%jyil 4«HSiKi^ i^pi'^ oii« 
fo of. w@^l€ *&• 
to of soil m« tte e€Hn*«l*« 
Mmk' tmmS.'hm^»m-%hmm ^m-'of m&A ^mmdn^ (10) 
^•m &t -^e of irt;iiMli%' f^ 
oiisiaifi^ - of 'patJji of oli^ -o^otost* mlmm 
i?«diit4€s» -of tlmiO' im -iimm Wm% 
•5&-
of ordlms^ f ia£n@ml- soil# dbpeads on th@ <|Ematl^  of poj^  
sim  ^ «omM oal^  1» and TOlntate^  %• s'feibl® a.ggr^ .t®s 
«r & mw i^M sise mug®, possibly wil^ ia "to®  ^2 — . 5 «• 
i^rlatg Idi.® •mr'i^  phSkBm @f tliis stu  ^it m^&d advlaalfaile t® 
4«t®mSjBe tka l>etst a®^©d aa€ tlia aaaial^ r ©f eaaploii -Umt iicwPLd b@ a^eM!|aiy«# 
frem ©acfe fl©t la or^mt to t&® sa l^Jj^  @rrw t© a aaall 
e» two «f tfe© «srlier 'Wapliag dat«s tto® 12 iadl-rtdual iiaiqpa«B 
WW® k^pt aaji s^3pe§at» aaaljsis os mcfa Statistic 
#ftl «w«.3ys4» SJadi-Qa^d  ^ ttot 4®alfmlitli% of oM^Oxdag 12 am^Xm at rm s^m. 
tmm m,Qh plot* ISieae# hmm littl« »aditifflMl mds«»t^® to kmrnpiJi^ aXl 
®a l^a« ®@pnmt© ©r t© grmpii® lat@ '3 eoa^sit® m^r a 
.sla^ e <s®tttp€»it« e®Bslsti^  ®f 12 ia^vi.dta»l saspl«®« It als© vas 
mlm&rv  ^ of tli@ laysstl^ tioii, it. was extepciwly 
to fas'mm^atm- im tki# ft@M as wall &s 
mmiMMm ©f «t4 faaawUli^  Hie befor#' aggi^ [®ftt® analysis . ia 
IftlBiiatoiT-* fewad ia tfeis as ia jmrnimtm maek^- that ms4i« 
tlx® XcMiier f#r '^mt all'-f^ t^lt^  40 
»@t immt^ m .tit© mm» of n l^taticm* tm iMmt worfls,, Urn mmm mmmt 
of )mt«3? w»t jjass aiff«P)wat sis® •©looiti' of 
tli«nif« .^y is wicll x^pii i^ ^»;Magh mssm of' tli® mmiXlmr s@roeii«« 
la adai'yiiia t® 'wtloei%' of wst,%»w tkm »i«« i» alsio a faot€Hp.» 
fifesaNKfoTftji lybe larg®. l^ oti^ M mmek Imsm tJboa tho 
awiU^r mi,m» fm&bttxm* im m si^ iCLty iM "tim -wet pr&m^aam fe^r 
liM- diiMlitf ^ '^ lo lax  ^si^ iwd mi^ he^ mm^ 
Immt mmMmt .w^mm l^ 0tt««8« A pmmlMM mHdiod mw^SMms  ^
-59" 
this dtffiealty wotiM "be to giv® all ampX&s ianifowa (shaking prwious 
to th® mggpe^ t© aaslyslii deteimSmtiott ®r % adjmstiag tlie ©fealngs in 
th@ differ^ t sis® a®rmmm im mdmr &at -^ ela .fmetioa woiM i^ ®idv» Wa© 
mm.B mmmt ©f agitation. 
Ia g®a®*«l^ n it • is tr&m stedie® th»t a. jamaber mt 
feetor® afffisit soil aggregitiou «aag whieh are 1^# %p® of eiill^  a-®tb©4 
®f taking aad l*a41i«ig tbe «a»pl®»j a®ist«i« ecmt«iat m.% tte® ©f sasKplJiajf, 
tillage pmsstis^ ®, typ» amd stage of it&&% ^gtMS 
«ad m&tton of raiaiz>op@. iXee bqH, mggx^ t^iom is %Siaaaic ituS iml@©a <mz« 
is tefc«wi ernxmrnmrn mmlu8S,0xm te m^mi If eiwparlag data 
€iffe3P®nt mmirmm ©r ©btaiw»€ mid®^ differ«®t% ©smdiMoas. Timt ie, tdascg^Mi 
ia a^ .r^ iti«a. itaMS t© ss&aonal effdet &t tUl* .^ pra.ctioes vmy h% saacii 
mmm pv(3mmm»4 tine ®ffe«t. ©f er&p r&tatioos» lltbou  ^^©oil aggre-
ipiti®a i® c^ p«ifti<s it is t&rtmmtB that •Ws® hl^ ®st .a®|r®gittioij. is 
s«»aeiiit®d perionS® of awodteiM I4©l©glc«l «ctivi%- vfeich ia ttii® ai»®ii 
is in sad Jma* Bigli sggBr^ &tion is als# «»i^ cdat@4 id til l^ ir 
tiM l^itir te ®rct@iea« tb« higb «f ftgg:^ t^i»n Smxz^  iM 
mtTltim mmmn #f ymr tmy b# ^3?ti«i.lap3y ia ecKitrolling 
#ro«l®a ia M&y «ai •&# mm^m whrn the lm^ge«t aBiawat of .miafall 
M.|^ #st iatamsi^ r mim» oomir* Althou .^ bm& hmm pla#  ^
ia tbis diseaosi^ a ©» Um ii^ ortene® of iaelm<aittg ,g®m.«8»ii and 
TG e^HMT-l^  in the rs^ tation for si»iiit»m»a«» of »oil stmotux^  ^ it is als& 
r8@©gtti»©d ttoAt tii^  b# of mr of ^mtmr ii^ wtaa.®® in swiataia-
iutg ft amppl^  #f x'@&.<iily amilftMe. ^^»i€ smttm' i^ iab is fm? 
aasdlttm er^ p gi^ svtb* 
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rppld t@ isdc® esripais aatex f^tl Sa 
aidittwsi- 1® f«Niiwa«  ^ @f f®©t3l#t8 tiemt 1fc« fiwla® &p^ 
-lit© ito tli® m3.ti« of > .1 m. 
i& tegttstir lf45* 
J« ffe» ©f'saaplti^  imrlad 
feefepe®» d*t«s «»4 iia#«r itff«pe«fe- mm^m* tmm mjtf&emm mtmmt«a t& 
SOU hmimmm tkm m%» isAever p3.«%» mmA mm plmtw Mm 
Sieptm^mw, X9A> ,^ i^M@k tbe ^OLftmMmm i& 
sisd m$X h»^mm plots. 
' Am ' fh* »f t^ ta^ ns wm t^al > *3. sot*' 
m« ia. t^et ©iNter 
y ]> wSMt mmmi eat^ i esep 
§. ffc» ©if iijff^ pi®* @» mim aist^ iteiyioB ©f aggr®» 
]^ t«s MRS la ^ramm ]>}.9ts IsMm > 2 m* ^x«ieti©A 
p^@it£iMi:t®s mmr ,•^9 sls»i @i#«NielaJl}  ^ ik» •mm3Xmm% 
,,2S • .1 «»• A iwfinm® ®!^ «iittee w# t&mA tmr tkm &i^w 
t«  ^ tfce .25 -.l sm* mm pf®disai®ttnt 
m»W' > 2 sn. A gsore tli® ' 
bi|^ ««% im ^ Z itrnm nitMiMais iyb« xw«rs«. ima tiro© IW 
1%mx« wa«. ii^  dbai^  ia I'-.S 
«ad m5-^*25 wm, tm&ttmmm» 
4» 1&© fQ*" .tka y*wr «• w t^l as to© JjiteBsilf mt 
mm 3r@t»MQ« affiwstai ttoi© mtm ®f .aggr< :^t«8, ®sp«M^fc»Ily Mi© 
> 2 wu and > 3-4, am* 
7m Wm ©S mm wmp im pwwrimLm ymmr mt. tl^e 
stsie of ii@l.l ai^irttgfttes wBtm- mljm ijmt&mmff 
^3m ^mt mm^&m im , i» wmh^ 
i^ im. that ©f lA® ftr«t ystwp -mmm %m @#»<-#«m<H0«t»HWBe#OTr 
S* flie t#tal > <0  ^ iiraEPe air 
%$kmAmm ^wm && inmmmam Sm *3 •»«2f amm Smmttorn 
ami &a:m m im tkm >2 sm. aad t-4. w&» J^@li.<»i8» la gmmmtp 
mi,T t# iyte mmilmr m&A tm&et tm bi^Mdc 
(Jtem lai^ pair mmm;. p»rl% «% l.«i&st« l^ ljuiiag 
@f tli»..|l.lttPEn20: wmni: pwmmat: im miX$. .ia.tlMi . 
> z a»* l^ @it«n« 
% Stee® > 2 us. «« «r«i.I, mm tbm fM«m% 
''wm* tipgHrteat ia tifeai£»«rt«s<ts£ag 
s<»il tli@ mMo Imtemm thmmm fjmetimm wm pm^m& mm m 
Sm mk tk« Iftsis of 
(l»v«3^qpaeat #f ii%ra«iitaii« 
10, ..Mff««!«it.jm%itM.< i^yi mm wgil mm &m ^ 3m l»a<i iribm 
tli« mmfftmm wmm 0metM^ @f ^ 
rnm^meimm- of Ajpd. a..~maa 3,9S46 ssmmma-
la mil. mm ^wiag s^ k&an^  Fiaf 
la tlui ailiil^ li%- vm i^t 
tix»% mmm&m @a &.prH 4# 194>  ^ lifts Iff, tlks 
»sftd.@if mm ia i%i #«#&iii ^ jreme th@' facrtor ymm .3J0* 
3Ul« & «^ x^»l«%Jj@a me^i.&lkm% &t .W flmad 
smi pon f^tMU,'!^  for ««im»:i^  of Apx€X 4 
-43*' 
aliwi. a •Mgfeay ef •90 mis fmmA fm 
-flsm 17, 194 .^ the »ii%sMlitr 
fitoect#!'* mvi pftxmiiiMli.%' v«8 nkd# e« mm* It wm ilkm 
®«i3Wto«, tlMi.t pa«a«w l^t%y mtm t© ®f la€tiridH»l 
aipp«|pt«8-. 
' 1fc» f^ tifteoa il oxide «r©3»M#a wmm-tmrnA 
3f€igA3?iil!eiia #jp .i^ sRB-Naite 
itadi 
^ mr- @mm-mm^^-wkmjmm 
Wi'ii ^wfi tihliS- 'mdbs^  -SNOBEaeiNWgBrtiMtti •$wfcifc'M,®s* Z% 'wsts 
^t3^.% M.g  ^ -eArfecME wwlstito®  ^ ipftd 'tobB'- Mjg -^ -w^bossm -swi^ ©!! e^ temS 
ill or mm^m- wmm ^mme^  •xmim!^ .%& -l^ » Migh 
-ai t^al ii%&M.@ aLSp^ t^wi ;> .1 an,!, ii%l.«& £& tmii  ^
s*«i«l.t #f a M|^ «r . #f t^os / 2 mrnm and 2-1 m* f^ ©t.i®Mi im 
tSi® s©UL-- 0mm m «*#iw»-
14» .©jf $ ijK^mm &f .i^tl 
#iff#f^ t f^ mmm m.m- i» e^mm j> J> 
Wte# ^ s^tasa > « t^art g»iji«  ^ > te^ » gajftiis' > fids wmi aot- la 
.ftjpNkmmt i^ip@af%ii- If mm s^&m^ «» 
S^phSieABibl^  ^» t^»HMiit @jf' ItePSB® gSBSS '^ ift-^ yt, «»#!«<» 
'^ '^•>fa[> ippKjiiSe x% 'w3m of ptt:ipM'@Bi.sy l3B'6i8PS|lS %& Si@>  ^ Mitf |:<» *^9 
;X>ed Iw-A .tJ^ # l€nr«#t witeii i^m»m wmim *^ 1# mm!tx mnier arwi. tap 
i^ji l«nteiiqf' M««; ^^smmg iHiicit ted -iha Mj^ «Nit wawm. of gx«Mni x«>0tii 
ffiwi' ti tlM- XwHit @f' *i^  wet r«3Ji-> 
1A« if|r w«i^ t of gm«®  ^ i^ ts &a<l •ttt© 
/'l* BKMHTp. Mm 
"mi 
«^U4i ioit imt m%mmm,m» wrnlm 
/ f i  M m  M m .  
mm, urn mu^mm 
.1# f» fiNi ma 
•mx. IM* 'S@e« Jtawr» 
Ip' 1  ^»9pMiift^ bw& -i# wil^ wr* SsiH S®i« Smsi* 
iMi ft* Q* INi  ^
%» UNi %f)ii iftiA MiiiMA 4i^  pm^am iMm«iftti«ii* 1Nr«i«4» ^Snil 
m&rn mmrn S*^«44« 
f pm 
A:::7 
«i^  mm 1R%» 
.lA Mtl impi^ ptii»i« JNifiMi* $e^  i^ »@« 
' '7* ami.. 
' *ht' 
fm &fkm^mii.0 Am mmi 
•% im 
mwA -K3m% Wm Mm ®f MJtttmmA %pMi- #f 
Iiii» m ^11 
mat Im ^ mm%mm- 3J»(»k» 
AiMWKiife'-* 3tl«>9« 3.9  ^
'P§ MUvfji wm £»> :iHiKi InpM^p iNMiri^ mMi p^ t^ettci^  rmt-^-
hmsm i^ ilMit «aii wme^ ^U. S@i« &&&m 
ly f* A* #M9i3ntim iNf «^«it nC f4nrM2.i««r «iii smmmf 
&£|pni# «»i i»a^ tt*>«tt]psii«nt x»M.i» &m. M&%MP»«tft%k2.* 
^mmrn ^mm immtm 1941.4 
9. 
xqm :Pen4l» t* X>* 8« mm •^ MI£%r i» t& 
.pertt i€iw FJ^ bms* S@i« imr* 194?* 
(iB. ^mmmlrn 
11* I« ttm wm mi%am V«S*S«it« 
f<wuri««ic 'if^ f 
Wm tm mitmm <if mwrntm m tti^ l^itir* &€ gtiir 
lUt ^SMK* IbSt* S&e« :iNiil. SitV**. 
*• tm. 'w^immm #f %i« »t .a»t^  ^  i^ tl 
'-l^ mmtm Sat« Mmm l@il. I mt* S»6%» 
19  ^
I4« . .Iteettdai^  si» Jb& #(Ni 
INHRRKBI* ' .M68i^ |^ HBp& O'PKtW '^ jE^SSSBMStii® .RwP®R3P#tep 
®^54f i%yriiiji 2.9jS* wmmp tn BsnNMrn. 
lU 0.# MI flpii«i ji>« lfl,i SHf f«Kil% ^«iMk mJjir trn&m 
 ^ aw). • 
y. S« i* iwS £»« t» §mma^  i» »»tl. 
mrn^mmt, itm 
IiS* Itiiip <Sm @« a»A ¥* 1» Setl «« Igr iMPtiiJi. 
@Pip» «a& &»i liiM «a<ma.mkl 
K l^^ npLldim* laMMr# 4ttf*SS« 
K*t iiNiin^Nfg, tl« If# «nd M» S« Wm mftm% eC 
mmpw^um mr%%m «ai 
ItHPi iMt tHftUl «it4 la iiilt ImK* Bail 
Smrn immtrn 7tl05-*'3^* l%zm 
Wm I« 1« fwllmmp M* t» f1i» mt mXt 
ill wm w^bm imfimmmm pf mg^ %MI»% a^ wtiK  ^
Mi^ Kdm mmA isAl^ w tmwmamrn (Xm Wa0JM». 
««WM?y5», l9Mt 3.Xt3«lM4« WMm 
hm ma^ fte mm »f eM~: AipMiiiAcNft' 
tii(iiuB»r«iaimitfi §m i^A #@il strm^wmrn- 9mmm 
&&%x S«d» 
fM-my A» ft# f«i««t litt«r wmmmJk ttpwa 
'Wbm..wSimmkX M»4JU S®I. Itfiwlj. If^ l. 
ps^  mb^^^mmmrn mm bei..m 
m% 
ttSl3Kj>lS|r ?• M* pSS^St*' iHft. '«n -^|.: sSaBlttl^ BPlW 
iiiltlte-i^ jcaa#. ftE*wD» Sisfl bmm WfMS*- t1iS» _ 
ipC HeUkwaer#  ^^  mmh 
©f atete®0f «# «®S. f«M .^ i«iS l.%4» 
O* V* e»i M«E@hela|» M» !*• im tm 
tium* Bm&rn Boil. 3.^ I« 
Wm Bm mmi imme^mi 
mil mm %» t^emmMmm Pmrnm.. MM 
s«t* towr. 2$'t7m . 
2^» &• i^ s%^wi Qf e«r%%ia t&rrn^ mmps 1B rslati&Ji 
 ^*^ 1® mmm i^mm'k mt agricmlt^ ml ftolls* iJfeHitzmet of llieMiis. 
Btalir* &t »effer« 1942. (Origimd. iwat mma, Sltad t« Pr®e, 
Soil S@@. An«r. ?i22-^ . 3.9 .^} 
f. «©%tifi%3r ia r@lA%$Mn ism mH ag®f«®*M©a. 
J'eegr* Ag£<@n« '194@* 
2i* #• 8* wm @t amil knoMMti^ s 
€t3A|nB && ^km a'y:ti.0tere« Soil Sdi< 
.Soe. imsw. 1U% 
20m-^. lum%f '0'.. 0« ^fta4 linlesy 0. x«. a &t ftffoetiqg t&c 
of soil «^ggi*e^ t@8. loil ioi* Soo. liaer. 
5#4ai-433. IW. 
!• W. fb® ©f elsty wltb wa*®r itnd orgKale llqpitte 
tts mmumma %§r wIiom dNua^ tt mma ilto' rfl^ %ioa 
pb««^«aa of omimb foresftticm of fkil, Tmirnm 
So©. .1^ 1^ .^, 233Mm-W. 1934. 
31. 'nr.., .„, .„i,i,,„u»..u.,...,. .Soil stmote^ . 1 .^ ^up. Soll^  Sei. fodh®. 37. 
If3«. 
32. S«!«ldfcM»irjp X. F. Xaflm^oo of ]^ TmmSMi. ^mmmm <m the otme-tore 
foiwMoa of ohoxisioawKR. (]to laseJ^ toa^  l^ sglish 
mmmxfl,. l»o l^ogy 1265-77. IW. 
33* 1* I*. Ite tito fozsiiMmi of ta. mtl XI. %xi«^ 'e»Eri« 
of «|Q|r« l^wNi|: c«i' iKsamte wbMMms @1«^  iid.-l& iMBd ftii^  
• wttii fc»Myi«. iotl tol. 42« l^>tl. If:^ . 
3i4. S. A. ssd 1. F. ' 'fbe rolo of mioro*oripiai«w Ia 
eoMw^ t^toa of i»il. f0t3i4-:^ 5. 1939. 
35  ^ Vllsen,. S. 4. «aA ft. E. toll jrloMs maiariTf', 
im<i «rosi,«  ^«« €HPOFpii% 8 e^t«»s* f^ o. Soil Set. 
mm* imv* MtSl»f7*. 194f. 
VilsiKiy M« JU aosd V. 0. ineiraftoo ftud slpMlitj ia 
1 .^ .^ Ksisiiiia M.il8* ff<oQ. Soil lei* too.. Aaoi'. 10S'^ »33. 
mf. 
37. Viator, mmik . ft. 1. Ibo <iot«HmisHiLtlo» of 4^ £&oii 
in »©11«. lai. &«. teal. M. lt:^ 3^ 3. 1929. 
:^'. wmi^arnxm, wmmmx* if progHticNi iNtoiio* of .ibutstott ola^  ia MIssiiisiiqpl. 
f»oe. -loAl Sia.. io®. itoioi?. 9t^ .^ im4. 
y» f&m if* Mm mA «!* 
^msa m xwiKtt #f «# Vmmi, SatI Siat«. 
SOQ#' mWSW 
'1^  K# mm «L- ^^XlWll MillE£Mw' wm i^ |yF@|PBeS •wiiR.^ yi^ JI, mwrnrnm- ISHMI- m 
fli*' ite: i^ lpidteE iif' Iammmni sigsatm tesip* 
Si#*- ^p[?«ii. ».:ff^ 3m.. 
I %e^ m iM« «ff!iHfteii.% tmlteitig if .pp»fte.iMi p i^yt^ MNi 
iir« €• M* fats .pi^ytoswp mwA. Us in^taiiiii im 
m&mmM.m Wm pm^mmmm mt "VbMm. «<i!9%* tm Wm^mmm' Mm. S* 
Smmi&ly wtm mt WmmtM.. % wi iattelMI feS» §vt^ 4smm in 
